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In 1978, Berkhoff 1 commented on the dearth of knowledge concerning of anaerobic bacteria other than clostridia in diseases of veterinary importance. Although anaerobic culture methods and media have been improved, reports of research on animal diseases caused by anaerobic bacteria are still scarce. Investigation into the involvement of anaerobes in animal abortions appears to be particularly neglected. The few surveys of anaerobes in veterinary clinical specimens usually have not included aborted fetuses, [2] [3] [4] [11] [12] [13] and routine diagnostic procedures to determine the causes of abortion in food animals usually do not include anaerobic culture. 5, 6 A search of the literature revealed a single report of an anaerobic bacterium associated with a bovine abortion (Sit ME, Reddy CA: 1985, Abstr Conf Res Workers Anim Dis #181). Recently a nonclassified flagellated anaerobic or microaerophilic bacterium has been implicated in ovine abortion. 7, 8 During the last 2 years, we have isolated, in pure or nearly pure culture, an anaerobic bacterium from the abomasal contents of 5 aborted lambs and 2 aborted calves. The organism was identified by API system 28 a as Fusobacterium nucleatum or Fusobacterium necrophorum. Gas chromatography revealed that it did not convert lactate to proprionate. It did not produce gas in peptone-yeast-extract agar deep stab and, on initial isolation, it grew in the presence of 6% oxygen. It was thus identified as F. nucleatum. 10 In each case, there were lesions indicating an infectious condition. The lesions included suppurative bronchopneumonia, peribronchiolar or perivascular lymphoid hyperplasia or both, focal gliosis, and necropurulent placentitis. The lesions were not pathognomonic for the specific infection, and all the lesions were not present in every case.
Other diagnostic procedures including aerobic and microaerophilic bacterial culture; virus isolation attempts; fluorescent antibody tests for leptospira, pestivirus, and bovine herpesvirus-1; examination of Gimenez-stained placental smears for Chlamydia1 elementary bodies; and serologic examination of ovine fetal serum for toxoplasma1 antibodies failed to reveal another cause for the lesions or the abortions.
The herd histories submitted with the cases were not com-plete. However, all the indications were that F. nucleatum caused only sporadic abortion. Diagnostic success on bovine abortions is, at best, usually less than 50%. Because common epidemic forms of ovine abortion are relatively easy to diagnose, diagnostic success may exceed 60% for sheep. However, in both species, lesions indicating an infectious condition are frequently present in the fetus or fetal placenta when no significant infectious agent can be demonstrated by the means usually employed. 6, 9 Because anaerobes have not been incriminated often in ovine or bovine abortions, we at the South Dakota Veterinary Diagnostic Laboratory have not routinely cultured abortion specimens anaerobically. Fusobacterium nucleatum was discovered in several abortion specimens because it tolerates -6% oxygen, at least for a short time, l0 and therefore it grew initially in microaerophilic culture, There is evidence of the involvement of a nonclassified flagellated anaerobe in ovine abortion. 7,8 Now there is diagnostic evidence that links F. nucleatum with bovine and ovine abortion. These results indicate that routine anaerobic culture of abortion specimens might contribute to the success of abortion diagnosis. [1] [2] [3] [4] [5] [6] [7] 9 Both organisms have been associated with pulmonary, cutaneous, gastrointestinal, and disseminated disease. 4 Mycobacterium avium infection has been described in many mammalian species including dogs, cats, primates, swine, cattle, sheep, and horses. 2, 8 It is considered rare in dogs and cats presumably due to their innate resistance to this organism. [3] [4] [5] 9 Infection in dogs and cats results from ingestion of infected meat or contact with infected soil or fomites. 5, 6, 8 After mycobacteria enter the body through either the respiratory or alimentary tract, they are engulfed by phagocytic cells and continue to thrive and multiply. Granulomas frequently form in an attempt to contain the organisms. Organisms may spread into adjacent tissue or throughout the body by lymphatic or hematogenous dissemination. Granulomas induced by mycobacteria typically consist of areas of focal caseous necrosis surrounded by macrophages, lymphocytes, and plasma cells. Fibrous encapsulation frequently occurs. Calcification of the granuloma is sometimes present; however, liquefaction of the necrotic central portion is rarely observed in camivores. 3, 6, 7 Giant cell formation, which occurs frequently in other species, is uncommon in dogs. 6 Shortchained, beaded, slightly pleomorphic, acid-alcohol-fast bacilli may be detected intracellularly at the periphery of necrotic lesions. 6, 7 A 3-year-old spayed female basset hound with a history of anorexia, shivering, hyperthermia, and generalized lymphadenopathy was presented to a local veterinarian. The hemo-From the Animal Disease Diagnostic Laboratory, Purdue University, West Lafayette, IN 47907.
Received for publication January 28, 1989. gram revealed a leukocytosis (white blood cells, 18,000/µl Blood chemistries revealed leakage of hepatic enzymes (serum glutamic pyruvate transaminase, 822 IU) and slight hypoproteinemia (total protein, 5.0 mg/dl). Three small masses were detected in the hilar area of the lungs on radiographs. Fine needle aspirates of the popliteal lymph node revealed acid-fast, rod-shaped bacteria morphologically consistent with Mycobacteria sp. within macrophages. The dog was placed on isoniazid for 10 months but continued to deteriorate. She was euthanatized and presented to the Purdue University Animal Disease Diagnostic Laboratory for necropsy. At necropsy, the dog was severely emaciated. Tracheobronchial lymph nodes were enlarged and contained multiple foci of caseous necrosis. The pleural cavity contained approximately 50 ml of serosanguinous fluid. Several subpleural granulomas were associated with osteolysis of adjacent ribs. The spleen was enlarged and irregularly shaped, weighed 450 g, and contained depressed pale foci. Purulent exudate was present in fascial planes of thigh muscles.
Histologically, there was massive infiltration of macrophages in the spleen, liver, small intestine, lymph nodes, and bone marrow with lesser involvement of the lung and kidneys. The spleen was diffusely infiltrated and normal architecture was effaced by macrophages and giant cells leaving only scarce remnants of white pulp around central arterioles (Fig. 1) . The larger splenic arteries contained partially organized fibrin thrombi. There were scattered foci of splenic necrosis. In addition, there were scattered foci of extramedullary hematopoiesis. The liver contained randomly distributed, discrete foci of intense infiltration of macrophages and giant cells (Fig. 2 ) resulting in compression of adjacent hepatocytes. Additional hepatic alterations included sinusoidal ectasia and congestion. Sections of jejunum contained marked infiltrations of the lamina propria and submucosa by Langhans' type giant cells containing large amounts of granular eosinophilic cytoplasm and high numbers of peripherally arranged oval vesiculate nuclei. All lymph nodes and surrounding connective tissue were diffusely infiltrated with macro-
